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Docket: 71553 US02 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

In re Application of: 

Serial No.: 10/669,215 Group Art Unit 1711 



Filed: 



September.24,.2003 Examiner: D. Buttner 



For POLYESTER/POLYCARBONATE BLENDS WITH REDUCED 

YELLOWNESS 

Mail Stop Appeal Brief - Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria. VA 2231 3-1450 

APPEAL BRIEF 

This is an appeal from the final rejection of the Examiner dated October 12. 
2005, rejecting claims 1-26 and 28-42. This Brief is accompanied by the requisrte fee 
setforth in 37 C.F.R. § 41-20(b)(2). 

RFAL PARTY IN INTEREST 
The real party in interest Is Eastman Chemical Company. 

RELATED APPFALS AND INTERFERENCES 
There are no other prior or pending appeals, interferences, or judicial 
proceedings known to Appellants, Appellants' legal representative, or assignee that may 
be related to, directly affect or be directly affected by, or have a bearing on the Board's 

• '. .. J. I 08/14/2086 YPOLITEl 08888098 0SB221 ifltMoic 

decision In the pending appeal. «, cr-iAn* "^a Bseesi 18669215 

81 FC:1482 . 588.88 Dfl 

.STATUS OF CLAIMS 

Claims 1-26 and 28-42 stand rejected and are under appeal. Claims 27 and 43- 
45 have been canceled. A copy of the claims involved in the appeal is attached in the 
Claims Appendix. 
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STATUS OF AMENDMENTS 
There are no amendments filed subsequent to final rejection. 

SUMMARY OF H AIMED SU R-IFCT MATTER 

There are six independent claims involved in the appeal. 

Independent claim 1 relates to a thermoplastic composition comprising a 
compounded blend of a polyester and a polycarbonate. The polyester is prepared in 
the presence of a titanium-containing catalyst compound in an amount of from about 1 
to about 30 ppm elemental titanium, with ppm based on the total weight of the polyester. 
Optionally, an ester exchange catalyst in an amount of from about 1 to about 1 50 ppm 
of an active element is utilized when the acid component of the polyester is derived from 
a diester of the dicarboxyiic acid. Page 4, line 28 - page 29, line 5. 

Independent claim 8 relates to a thermoplastic composition comprising a polymer 
mixture of from about 1 to about 99 weight percent of a polyester and from about 99 to 
about 1 weight percent of a polycarbonate. The polyester comprises residues of (i) a 
titanium-containing catalyst compound in an amount of from about 1 to about 30 ppm 
elemental titanium, (ii) a pre-polycondensation. phosphorus-containing compound in an 
amount of from about 1 to about 150 ppm elemental phosphorus, and (iii) optionally, an 
ester exchange catalyst in an amount of from about 1 to about 150 ppm of an active 
element utilized when the acid component is derived from a diester of the dicarboxyiic 
acid, with ppm based on the total weight of the polyester. Page5. Iines6-16. 

Independent claim 22 relates to a themnoplastic composition comprising a 
miscible blend of: 

(a) about 1 to about 99 weight percent of a polyester comprising: 

(i) an acid component comprising repeat units from about 80.to 1 00 
mole percent terephthalic acid, isophthalic acid, naphthalenedicarboxylic 

. acid. 1 ,4-cyclohexanedicarboxylic acid or mixtures thereof and fi-om 0 to 
about 20 mole percent of other dicarboxyiic acid units having from about 4 
to about 40 carbon atoms, wherein the total mole percent of the acid 

component is equal to 100 mole percent, 
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and 



(ii) a diol component comprising repeat units from about 40 to 1 00 
mole percent 1.4-Qyclohexanedimetlianol, from 0 to about 60 mole percent 
ethylene glycol, and from 0 to about.20 mole percent of other diol units 
having from 3 to about 12 carbon atoms, wherein the total mole percent of 
diol component is equal to 100 nriole percent; 



and 



(b) 



about 99 to about 1 weight percent of a polycarbonate of 4.4- 
isopropylidenediphenol. Page 5, line 17 - page 6. line 6. 
The polyester comprises (1) catalyst residues of a titanium-containing catalyst 
compound in an amount of from about 1 to about 20 ppm elemental titanium, (ii) catalyst 
residues of a pre-polycondensation phosphorus-containing compound in an amount of 
from about 1 to about 150 ppm elemental phosphorus, (iii) from about 1 to about 10 
ppm of at least one copolymerizable compound of a 6-arylamino-1-cyano-3H- 
dibenz[f.ij]isoquinoline-2,7-dione or a 1 .4-bis(2.6-dialkylanilino) anthraquinone in 
combination with at least one bis anthraquinone or bis anthrapyridone(6-arylamino-3H- 
dibenz[f,ij]isquinoline-2,7-done) compound, wherein the compounds contain at least one 
polyester reactive group; and (iv) optionally, an ester exchange catalyst in an amount of 
from about 1 to about 1 50 ppm of an active element utilized when the acid component is 
derived from a diester of the dicarboxylic acid, with ppm based on the totaf weight of the 
polyester. Page 6, lines 7-20. 

Independent claim 30 relates to a thermoplastic composition comprising a 
misclble blend of from about 1 to about 99 weight percent of a polyester comprising an 
acid component comprising repeat units from terephthallc acid, isophthalic acid, and 
mixtures thereof and a diol component comprising repeat units from about 40 to 1 00 
mole percent 1 ,4-cyclohexanedimethanol and about 0 to about 60 mole percent 
ethylene glycol, based on 100 mole percent acid component and 100 mole percent diol 
component, and from about 99 to. about 1 weight percent of a polycarbonate of 4.4- 
isopropylidenediphenol. Pages, lines 21-29. - 
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The polyester is prepared in the presence of a catalyst consisting essentially of 
(i) a titanium-containing catalyst compound in an amount of about 1 to about 1 5 ppm 
elemental titanium, (ii) a pre-polycondensation phosphorus-containing connpound in an 
amount of about 4510 about 1 00 ppm elemental phosphorus, (ill) from about 1 to about 
5 ppm of at least one copolymerizable compound of a 6-arylamino-1-cyano-3H- 
dibenz[f.ij]isoquinoline-2,7-dione or a 1 .4-bis(2.6-dialkylanilino) anthraqulnone in 
combination with at least one bis anthraquinone or bis anthrapyridone(6-arylamino-3H- 
.diben2[f.ii]lsquinoline-2.7-done) compound, wherein the compounds contain at least one 
polyester reactive group, and (iv) optionally, an ester exchange catalyst in an amount of 
from about 1 0 to about 65 ppm of an active element utilized when the acid component is 
derived from a diester of the dicarboxylic acid, with ppm based on the total weight of the 
polyester. Page 7, lines 1-15. 

The miscible blend comprises from about 0.05 to about 0.15 weight percent of a 
post-polycondensation phosphorus-containing compound selected from the group 
consisting of an aliphatic phosphite compound, aromatic phosphite compound, or a 
mixture thereof, based on the total weight percent of the blend. Page 7. lines 17-22. 

Independent claim 31 relates to a process for preparing a blend of a polyester 
and a polycarbonate. The process comprises the steps of: 
(a) producing a polyester comprising the steps of: 

(i) reacting 1 00 mole percent of a diacid, or ester derivative thereof, of 
at least one aromatic, aliphatic, or alicyciic dicariDOxylic acid, wherein the 
aromatic portion of said aromatic dicarboxylic acid has 6-20 carbon atoms 
and wherein the aliphatic or alicyciic portion of said aliphatic or alicyciic 
dicartDoxylic acid has 3^20 cariDon atoms, and 1 00 mole percent of a diol 
comprising at least one aliphatic, aliphatic ether, or cycloaliphatic diol 

having 2-20 carbon atoms at a temperature and pressure sufficient to 
effect esterification for the diacid or ester exchange for the ester 

derivative; 
and . 
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(ii) polycondensing the product of step (i) at temperatures and 
pressures sufficient to effect polycondensation in the presence of a 
titanium-containing catalyst compound in an amount of from about 1 to 
about 30 ppm eiemental titanium, with ppm based on the total weight of 
the polyester; 



and 



(b) compounding from about 1 to about 99 weight percent of the polyester of 
step (a) with from about 99 to about 1 weight percent of a polycarbonate to forni a 
blend, with the weight percent based on the total weight percent of the blend. Page 7. 
Ilne22-page8, Iine15. 

And Independent claim 39 relates to a process for preparing a thermoplastic 
composition. The process comprises the step of compounding: 

(a) from about 1 to about 99 weight percent of a polyester comprising: 

(I) an acid component comprising repeat units from about 80 to 1 00 
mole percent terephthalic acid, isophthalic acid, and mixtures thereof, 
based on 100 mole percent acid component; 
(ii) a diol component comprising repeat units from about 40 to 1 00 
mole percent 1 .4-cyclohexanedlmethanol and about 0 to about 60 mole 
percent ethylene glycol, based on 100 mole percent diol component; 



and 



residues of a titanium-containing catalyst compound in an amount 
of from about 1 to about 20 ppm elemental titanium, a pre- 
polycondensation phosphorus-containing compound in an amount of from 
about 1 to about 100 ppm elemental phosphorus, and optionally, an ester 
exchange catalyst in an amount of from about 1 to about 150 ppm of an 
active element utilized when the acid component is derived from a diester 
of the dicarboxylic acid, with ppm based on the total weight of the 
polyester; 



and 
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(b) from about 99 to about 1 weight percent of a polycarbonate. Page 8, line 
16 - page 9, line 8. 

nROUNDS OF RF-lPr.TinN TO BE PP\/»=\A/Fn ON APPEAL 
There are four grounds of rejection to be reviewed. Those grounds are 

1 . Claims 1-4, 7-1 0. 12. 1 5.20. 31-37. 39-40. and 42 stand rejected under 35 
U.S.C. § 102(b) as anticipated by or. in the alternative, under 35 U.S.C. § 103(a) as 
obvious over U.S. Patent No. 5, 1 06,944 to Sublett; 

2. Clalms1-4. 7-10.12. 15-20. 31-37, 39^0. and 42 stand rejected under 35 
U.S.C. § 1 03(a) as being unpatentable over Sublett in view of U.S. Patent No. 

5 922 81610 Hamilton or W.A Smith et al.. "Chemistry of IVIiscible Polycarbonate- 
Copolyester Blends. J. App. Polymer Sci., Vol. 26, 4233^245 (1981) ("Smith"); 

3. Claims 1-10. 12-20. 31-40. and 42 stand rejected under 35 U.S.C. § 

103(a) as being unpatentable over Sublett in view of in view of U.S. Patent No. 
5,254.610 to Small. Jr. et al. ("Small") optionally in further view of Hamilton or Smith; 
and 

4. Claims 1-13. 15-26, 28-37, and 39-42 stand rejected under 35 U.S.C. § 
103(a) as being unpatentable over U.S. Patent No. 4.786.692 to Alien et al. ("Allen") in 
view of U.S. Patent No. 5.886.1 33 to Hilbert et al. ("Hilbert"). 

ARGUMENT 

Ground of Rejection 1 

Claims 1-4. 7-10, 12. 15-20, 31-37. 39^0, and 42 stand rejected under 35 U.S.C. 
§ 102(b) as anticipated by or. in the altemative. under 35 U.S.C. § 103(a) as obvious 
over Sublett. For purposes of this appeal, claim 1 is representative of the rejected 
group of claims. 

The rejection should be reversed because Sublett does not disclose or suggest 
each feature of claim 1 , For example, Sublett fails to disclose or suggest a polyester- 
polycarbonate blend where the polyester is prepared in the presence of a titanium 
catalyst in ah amount of about 1-30 ppm elemental Ti. 

• -6-- . 
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in contrast to the present claim 1 , Sublett discloses using a catalyst system 
comprising a complex of titanium alkoxide with an alkali or alkaline earth metal salt 
where the titanium is present in an amount of 10-100 ppm. Col. 2. lines 15-20. While 
there is. overlap between Appellants' claimed range and Sublett's range. Appellants- 
claimed range can provide blends with reduced yellowness and increased thermal and 
melt stability, which are neither taught nor suggested by Sublett. See Examples 1-4 
and Tables 2-4 m the instant application. 

. Example 1 in the instant application is a comparison of the yellowness in 
polyester (PES) #2/polycarbonate (PC) blends compared to PES #1/PC blends. Page 
3D. lines 2-4. Both PES's were made from terephthalic acid (TA) with 30 mole% of 1.4- 
cyclohexanedimethanol (CHDM) and 70 mole% of ethylene glycol (EG). Page 29. lines 
14-16 and Table 1 . Both PES's have neariy identical Inherent viscosities. PES #1 , 
however, has a Ti content of 54 ppm (outside claimed range), while PES #2 has a Ti 
content of 16 ppm (inside claimed range). See Table 1 . Table 2 shows the b* values 
(indicating yellowness) of pellets and plaques made from the blends. As seen from 
Table 2. blends containing PES #2 have reduced yellowness compared to blends 
containing PES #1 at equivalent concentrations. Page 31 . lines 10-18. 

Example 2 in the Instant application is a comparison of the yellowness In PES 
#4/PC blends compared to PES #3/PC blends. Page 33. lines 2-4. Both PES's were, 
made from TA with 60 mole% of CHDM and 40 mole% of EG. Page 29. lines 14-16 and 
Table 1. Both PES's have nearly identical inherent viscosities. PES #3. however, has a 
Ti content of 51 ppm (outside claimed range), while PES #4 has a TI content of 12 ppm 
(inside claimed range). See Table 1 . Table 3 shows the b* values (Indicating 
yellowness) of pellets and plaques made from the blends. As seen from Table 3. 
blends containing PES #4 have reduced yellowness compared to blends containing 
PES #3 at equivalent concentrations. Page 33. lines 21-29. 

Example 3 in the instant application is a comparison of the themnal stability of 
PES #4/PC blends compared to PES #3/PC blends. Page 36. lines 2-4. For each 
blend, the composition was heated at 280X for 20 minutes and the percentage of 
weight loss was recorded. A lower weight loss signifies improved thermal stability. As 
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seen in the table on page 36. blends with PES #4 show less weight loss or greater 
thermal stability than blends with PES #3 at equivalent concentrations. Page 36. lines 
17-19. 

Example 4 in the instant application is a comparison of the melt stability of PES 
#4/PC blends compared to PES #3/PC blends. Page 36. lines 2-4. For each blend, the 
viscosity was measured as a function of time for 30 minutes in air in a rheometer. Page 
37. lines 12-16. A lower percentage change in viscosity over time indicates improved 
melt stability. As seen in Table 4. blends with PES #4 show a smaller change in 
viscosity or greater melt stability than blends with PES #3 at equivalent concentrations. 

Page 37, lines 20-23. 

In addition to reduced yellowness and increased themial and melt stability, the 
blends of the present invention require lower levels of a stabilizer to achieve further 
color reductions. Example 5 in the instant application compares the b* values of PC 
blends with PES's #1 . #2. #3. and #4. As seen from Table 5, at each level of stabilizer 
loading, the blends with PES #2and #4. which have a Ti content between 1-30 ppm, 
have a lower b* value than the blends with PES #1 and #3. which have a Ti content 

outside the claimed range. 

Thus, as seen from Examples 1-5 of the instant application, the blends of the 
present invention can provide less color, yet greater themial and melt stability compared 
to blends with higher concentrations of Ti. Sublett does not disclose or suggest such 
benefits from the use of Ti concentrations in the range of 1-30 ppm. 

The Examiner, however, criticizes the data as not being a comparison with the 
closest prior art of Sublett. According to the Examiner, the data are hot convincing 
because they do not include a comparison vyith a catalyst containing an alkali/alkaline 
earth metal called for by Sublett. Final Office Action at 5. The Examiner's position, 
however, is untenable because Appellants may compare the claimed Invention with 
prior art that is more closely related to the invention than the prior art relied upon by the 
. Examiner. See MPEP § 716.02(e)(1) at 700-272 (citing In re Holladay, 584 F.2d 384 
(CCPA 1978) and Ex parte number. 217 USPQ 265 (Bd. App. 1961)). 
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In this case, the comparative blends are more closely related to the claimed 
invention than the Sublett composition. In Examples 1-5. the only significant difference 
in the blends is the Ti concentration. Polyesters 1 and 3 have Ti concentrations outside 
the claimed range, while Polyesters 2 and 4 have Ti concentrations within the claimed 
range. On the other hand, the polyester of Sublett further differs from Polyesters 2 and 
4 of the claimed invention by additionally using an alkali or alkaline earth metal salt. 
Since Polyesters 1 and 3 are closer to Polyesters 2 and 4 of the claimed invention than 
the polyester of Sublett, the comparative data in Tables 2-5 can be used to show 
unexpected results of the claimed invention. 

In sum. the rejection based on Sublett should be reversed because Sublett does 
not disclose or suggest each feature of representative claim 1. 

Ground of Reiection 2 

Claims 1-4. 7-10, 12, 15-20. 31-37, 39-40. and 42 stand rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Sublett in view of Hamilton or Smith. For purposes 
of this appeal, claim 1 is representative of the rejected group of claims. 

The rejection should be reversed because Hamilton and Smith do not remedy the 
deficiencies of Sublett. The deficiencies of Sublett have been noted above. They 
include the lack of disclosure for using 1-30 ppm of Ti. 

With regard to the secondary references, Appellants agree with the Examiner 
that both Hamilton and Smith discuss the negative effects of residual polyester 

catalysts. However. Appellants disagree with the Examinei^s conclusion drawn from 
these references. The Examiner alleges that to minimize these problems, persons 
skilled in the art would choose lower amounts of catalyst when producing the polyester. 
However, as both Hamilton and Smith demonstrate, that's not a choice that persons . 
skilled in the art would have made. Rather than mininnizing the amount of catalysts. 
Hamilton teaches using a silyl phosphate to deactivate the catalyst. Col. 2. lines 43-49. 
Similarly. Smith discloses using a complexing agent to deactivate the catalyst. Page 
4233. last paragraph. Thus. Hamilton and Smith cannot be relied upon to suggest using 



Docket: 71553 US02 



PATENT 



low amounts of titanium catalyst. Even if they could be. the data In Tables 2-5 of the 
instant application, as discussed above, rebut any prima facie case of obviousness. 

As a result, the rejection based on Sublett in view of Hamilton or Smith should be 
reiversed. 

Ground of Reiection 3 

Claims 1-10, 12-20, 31-40. and 42 stand rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Sublett in view of In view of Small optionally in further view of 
Hamilton or Smith. For purposes of this appeal, claim 1 is representative of the rejected 
group of claims. 

The rejection should be reversed because Small does not remedy the 
deficiencies of Sublett. Hamilton, and Smith. Those deficiencies have been noted 
above. They include the lack of a disclosure or suggestion for using 1-30 ppm of Ti. 

Small was only cited in connection with the use of phosphates. Final Office 
Action at 3. Thus, Small does not remedy the deficiency regarding the use of 1-30 ppm 
of Ti. As a result, the rejection based on Sublett in view of Small optionally in further 
view of Hamilton or Smith should be reversed. 

Ground of Reiection 4 

Claims 1-13. 15-26. 28-37. and 39-42 stand rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Allen in view of Hilbert. For purposes of this appeal, claim 1 is 
representative of the rejected group of claims. 

The rejection should be reversed because Hilbert cannot be properly combined 

with Allen. 

Allen does not disclose or suggest each feature of representative claim 1 . For 
example, Allen fails to disclose or suggest a polyester-polycarbonate blend where the 
polyester is prepared in the presence of a frtanium catalyst in an amount of about 1-30 .. 
ppm elemental Ti. In fact, no amount of Ti catalyst is mentioned at all. 

To remedy the deficiency of Allen, the Examiner relies on Hilbert. But Hilbert 
cannot be properly combined with Allen because there is no suggestion or motivation to 

-10- 
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combine their respective teachings. Allen is directed to a blend of an aromatc 
polycarbonate and an amorphous copolyester. Col. 3. lines 50-53; col. 5. lines 7-1 1 . 
On the other hand. Hilbert is directed to a process for preparing g^^stalline polyethylene 
terephthalate (PET). Col. 3. lines 35-37. Amorphous polymers are recognized in the art 
to be different from crystalline polymers, with different properties. For example, 
amorphous polymers are known for their transparency, while crystalline polymers are 
known for their strength. See Alger. Polymer Science Dictionary, 18. 95 (1989) (copy 
attached in Evidence Appendix). Since Allen and Hilbert are directed to different kinds 
of polyesters, one skilled in the art looking to modtfy Allen would not have dravvn upon 
the teachings of Hilbert. Rather, such persons would have looked to ruore closely 
related art in the field of amorphous polyesters. 

In the final Office Action, the Examiner dismisses this distinction, saying that 
Hilbert "makes the same polyester as called for by Allen". But as discussed above. 
Hilbert does not make the "same polyester" as Allen. Hilbert makes a crystalline 
polyester, while Allen makes an amorphous one. Even though the polyester of Hilbert 
can contain components common to the polyester of Allen, their proportions are 
different For example, in Allen, the ethylene glycol (EG) content ranges from 20 to 80 
mole% (col. 4. lines 25-28). while the EG content in Hilbert must be at least 65 mole% 
(col 2 lines47-48). Thus, it would not have been readily apparent to persons skilled in 
the art' that the method of making polyesters in Hilbert would be applicable to making 

the polyesters of Allen. 

Even if Hilbert could properly be combined wrth Allen, any prima facie case of 
obviousness based on these references has been rebutted by the unexpected results 
shown in Examples 1-5 and Tables 2-5 of the instant application and discussed above. 

Accordingly, the rejection based on Allen and Hilbert should be reversed. 
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CONCLUSION 

For the foregoing reasons, the rejections in the Final Office Action should be 
reversed. 

Respectfully submitted, 

Eastman Chemical Company Louis N. Moreno 

P.O. Box 511 Registration No. 44,953 



Kingsport, Tennessee 37662 
Phone: (423)229-3816 

FAX: (423)229-1239 ' Date 



Phone: (423)229-3816 Aa^ > 10.UC0(> 



CERTIFICATE OF MAILING UNDER 37 CFR 1.8(a) 
I hereby certify that this paper (along with any paper(s) referred to as being attached or enclosed) is being deposited with the United 
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— " Heather FergusoiT i3 Date 
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r.l AIMS APPENDIX 
Claim 1 (previously presented): In a thermoplastic composition comprising a 
compounded blend of a polyester and a polycarbonate, the improvement comprising 
preparing the polyester in the presence of a titanium-containing catalyst compound in 
an amount of from about 1 to about 30 ppm elemental titanium and. optionally, an ester 
exchange catalyst in an amount of from about 1 to about 150 ppm of an active element 
utilized when an acid component of the polyester is derived from a diester of a 
dicarboxylic acid, with ppm based on the total weight of the polyester. 

Claim 2 (original): The thermoplastic composition of claim 1 wherein the 
titanium-containing catalyst compound is present in an amount of from about 1 to about 
20 ppm elemental titanium. 

Claim 3 (original): The themioplastic composition of claim 1 wherein the 
titaniurri-containing catalyst compound is present in an amount of from about 1 to about 
15 ppm elemental titanium. 

Claim 4 (original): The thennoplastic composition of claim 1 wherein the 
compounded blend further comprises a post-polycondensatlon phosphorus-containing 
compound in an amount of from about 0.01 to about 500 ppm elemental phosphorus, 
with ppm based on the total weight of the compounded blend. 

Claim 5 (original): The thermoplastic composition of claim 4 wherein the 
phosphorus-containing compound is added after polycondensation in- the preparation of 
the polyester and is present in an amount of from about 10 to about 350 ppm. 

Claim 6 (original): The thermoplastic composition of claim 5 wherein the 
phosphorus-containing compound is present in an amount of from about 50 to about 
150 ppm. 
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Claim 7 (original): Tine thennoplastic composition of claim 1 wherein the 
compounded blend further comprises a phosphorus-containing compound present In an 
amount of from about lO to about 1 00 ppm. based on the weight of the polyester, and 
added during the preparation of the polyester prior to polycondensation. 

Claim 8 (original): In a thermoplastic composition comprising a polymer mixture 
of from about 1 to about 99 weight percent of a polyester and from about 99 to about 1 
weight percent of a polycarbonate, the improvement comprising the polyester 
comprising residues of (i) a titanium-containing catalyst compound in an amount of from 
about 1 to about 30 ppm elemental titanium, (ii) a pre-polycondensation phosphorus- 
containing compound in an amount of from about 1 to about 150 ppm elemental 
phosphoms and (iii) optionally, an ester exchange catalyst in an amount of from about 1 
to about 150 ppm of an active element utilized when the acid component is derived from 
a diester of the dicarboxylic acid, with ppm based on the total weight of the polyester. 

Claim 9 (original): The thennoplastic composition of claim 8 wherein the 
titanium-containing catalyst compound is present in an amount of from about 1 to about 
20 ppm. elemental titanium. 

Claim 1 0 (original): The thennoplastic conriposition of claim 8 wherein the 
titanium-containing catalyst compound is present in an amount of from about 1 to about 
15 ppm elemental titanium. 

Claim 1 1 (original): The thennoplastic cprnposition of claim 8 wherein the 
polyester further comprises residues of about 1 to about 10 ppm of at least one 
copolymerizable compound of a 6-arylamino-1-cyano-3H-dibenz[f.ij]isoquinoline-2.7- 
dione or a 1 .4-bis(2.6-dialkylanilino) anthraquinone in combination with at least one bis 
anthraquinone or bis anthrapyridone(6-arylamino-3H-dibenzIf,ij]isquinorine-2.7-done) 
compound, wherein the compounds contain at least one polyester reactive group. 
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Claim 12 (original): The thermoplastic composition of claim 8 wherein the 
polymer mixture further comprises about from 0.01 to about 0.35 weight percent of a 
post-polycondensation phosphorus-containing compound, based on the total weight of 
the polymer mixture. 

Claim 13 (original): The thermoplastic composition of claim 12 wherein the post- 
polycondensation phosphorus-containing compound is present in an amount of from 
about 0,05 to about 0.15 weight percent. 

Claim 14 (original): The thermoplastic composition of claim 12 wherein the post- 
polycondensation phosphorus-containing compound is distearyl pentaerythritol 
diphosphite. . 

Claim 1 5 (original): The thermoplastic composition of claim 8 wherein the 
polymer mixture is a compounded blend. 

Claim 16 (original): A molded article fomned from the themrioplastic composition 
of claim 8. 

Claim 17 (original): A film or sheet fomned from the thermoplastic composition of 
claim 8. 

Claim 1 8 (original): The thermoplastic composition of claim 8 wherein the 
polyester comprises (a) an acid component comprising repeat units from at least one 
aromatic, aliphatic, or alicyclic dicarboxylic acid, wherein the aromatic portion of said 
aromatic dicarboxylic acid has 6-20 carbon atoms and wherein the aliphatic or alicyclic 
portion of said aliphatic or alicyclic dicarboxylic acid has 3-20 carbon atoms, and b) a 
did component comprising repeat units from at least one aliphatic, aliphatic ether, or 
cycloaliphatic diol having 2-20 cariDon atoms. 
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Claim 19 (original): The thermoplastic composition of claim 18 wherein the acid 
component comprises repeat units from about 80 to 100 mole percent terephthalic acid, 
isophthalicacid, naphthalenedicarboxylic acid, 1 ,4-cyclohexanedicarboxylic acid or 
mixtures thereof and. from 0 to about 20 mole percent of other dicarboxylic acid units 
having from about 4 to about 40 carbon atoms; and the diolcomponent comprises 
repeat units from about 40 to 100 mole percent 1.4-cyclohexanedimethanol. from 0 to 
about 60 mole percent ethylene glycol, and from 0 to about 20 mole percent of other 
diol units having from 3 to about 12 carbon atoms; wherein the total mole percent of the 
acid component is equal to 1 00 mole percent and the total mole percent of the diol 
component is equal to 100 mole percent. 

Claim 20 (original): The thermoplastic composition of claim 1 9 wherein the 
polyester comprises from about 95 to 100 mole percent of terephthalic acid, from about 
58 to about 66 mole percent 1 .4-cyclohexanedimethanol and from about 42 to about 34 
mole percent of ethylene glycol. 

Claim 21 (original): The themioplastic composition of claim 1 9 wherein the 
polyester comprises 100 mole percent 1 , 4-cyclohexanedimethanol, from about 22 to 
about 30 mole percent isophthalic acid, and from about 78 to about 70 mole percent 
terephthalic acid. 

Claim 22 (previously presented): In a thermoplastic composition comprising a 
miscibie blend of: 

(a) about 1 to about 99 weight percent of a polyester comprising: 

(i) an acid component comprising repeat units from about 80 to 1 00 
mole percent terephthalic acid, isophthalic acid, naphthalenedicarboxylic 
acid , 1 ,4-cyclohexanedicariDOxylic acid or mixtures thereof and from 0 to 
about 20 mole percent of other dicarboxylic acid units having from about 4 
to about 40 carbon atoms, wherein the total mole percent of the acid 
component is equal to 100 nnole percent, 
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and 



(ii) a diol component comprising repeat units from about 40 to 1 00 
mole percent 1 .4-cyclohexanedimethanol. from 0 to about 60 mole percerlt 
ethylene glycol, and from 0 to about.20 mole percent of other dioi units 
having from 3 to about 12 carbon atoms, wherein the total mole percent of 
diol component is equal to 1 00 mole percent; 



and 



(b) 



about 99 to about 1 weight percent of a polycarbonate of 4,4- 
isopropylidenediphenol; 
the improvement comprising the polyester comprising (i) catalyst residues of a titanium- 
containing catalyst compound in an amount of from about 1 to about 20 ppm elemental 
titanium, (ii) catalyst residues of a pre-polycondensation phosphorus-containing 
compound In an amount of from about 1 to about 150 ppm elemental phosphorus . (ii!) 
from about 1 to about 10 ppm of at least one copolymerizable compound of a 6- 
arylamino-1-cyano-3H-dibenz[f.ij]isoquinoline-2.7-dione or a 1 .4-bis(2.6-dialkylanilino) 

anthraquinone in combination with at least one bis anthraquinone or bis 
anthrapyridone(6-arylamino-3H-dibenz[f.ijlisquinoline-2.7-done) compound, wherein the 
compounds contain at least one polyester reactive group; and (iv) optionally, an ester 
exchange catalyst in an amount of ifrom about 1 to about 1 50 ppm of an active element 
utilized when the acid component is derived from a diester of the dicarboxylic acid, with 
ppm based' on the total weight of the polyester. 

Claim 23 (original): The thermoplastic composition of claim 22 wherein the 
polyester comprises from about 95 to 1 00 mole percent of terephthalic acid, from about 
58 to about 66 mole percent 1 .4-cyclohexanedimethanol and from about 42.to about 34 
mole percent of ethylene glycol. 

Claim 24 (original): The themioplastic composition of claim 22 wherein the 
polyester comprises 100 mole percent 1 .4-cyclohexanedimethanol. from about 22 to 
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about 30 mole percent isophthalic acid, and from about 78 to about 70 mole percent 
terephthaiic acid. 

Claim 25 (original): The thermoplastic composition of claim 22 wherein the 
titanium-containing catalyst compound is present in an amount of from about 1 to about 
15 ppm elemental titanium. 

Claim 26 (original): The themioplastic composition of claim 22 wherein the 
themioplastic composition further comprises about from 0.01 to about 0.35 weight 
percent of a post-polycondensation phosphorus-containing compound, based on the 
total weight of the blend. 

Claim 27 (canceled) 

Claim 28 (original): A molded article formed from the thermoplastic composition 
of claim.22. 

Claim 29 (original): A film or sheet fomned frorn the thermoplasticcomposition of 
claim 22. 

Claim 30 (original): In a thennoplastic composition comprising a miscible blend 
of from about 1 to about 99 weight percent of a polyester comprising an acid component 
comprising repeat units from terephthaiic acid, isophthalic acid, and mixtures thereof 
and a diol component comprising repeat units from about 40 to 1 00 mole percent 1 ,4- 
cyclohexanedimethanol and about 0 to about 60,mole percent ethylene glycol, based on 
100 mole percent acid component and 100 mole percent diol component, and from 
about 99 to about 1 weight percent of a polycarbonate of 4.4-isopropylidenediphenol. 

the improvement comprising: 

(1) preparing the polyester in the presence of a catalyst consisting essentially 
of (i) a titanium-containing catalyst compound in an amount of about 1 to about 
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15 ppm elemental titanium, (11) a pre-polycondensation phosphorus-containing 
compound in an amount of about 45 to about 100 ppm elemental phosphorus . 
(iii) from about 1 to about 5 ppm of at least one copolymerizable compound of a 
6-arylamino-1-cyano-3H-dibenz[f,ij]isoquinoline-2.7-dione or a 1 .4-bis(2,6- 
dialkylanilino) anthraquinone in combination with at least one bis anthraquinone 
or bis anthrapyridone(6-arylamino-3H-dibenz[f.ijlisquinoline-2.7-done) compound, 
wherein the compounds contain at least one polyester reactive group, and (iv) 
optionally, an ester exchange catalyst in an amount of from about 10 to about 65 
ppm of an active element utilized when the acid component is derived from a 
diester of the dicarboxylic acid, with ppm based on the total weight of the 
polyester; 

(2) the miscible blend comprising from about 0.05 to about 0.15 weight 
percent of a post-polycondensation phosphorus-containing connpound selected 
from the group consisting of an aliphatic phosphite compound, aromatic 
phosphite compound or a mixture thereof, based on the total weight percent of 
the blend. 

Claim 31 (original): A process for preparing a blend of a polyester and a 
polycarbonate comprising the steps of: 

(a) producing a polyester comprising the steps of: 

(!) reacting 100 mole percent of a diacid, or ester derivative thereof . of 
at least one aromatic, aliphatic, or alicyclic dicarboxylic acid, wherein the 
aromatic portion of said aromatic dicariDOxylic acid has 6-20 carbon atoms 
and wherein the aliphatic or alicyclic portion of said aliphatic or alicyclic 

dicart)oxylic acid has 3-20 carbon atoms, and 1 00 mole percent of a diol 
comprising at least one aliphatic, aliphatic ether, or cycloaliphatic diol 
having 2-20 carbon atoms at a temperature and pressure sufficient to 
effect esterification for the diacid or ester exchange for the ester 
derivative; 
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and 

(ii) polycondensing the product of step (i) at temperatures and 
pressures sufficient to effect polycondensation in the presence of a 
titanium-containing catalyst compound in an amount of from about 1 to 
about 30 ppm elemental titanium, with ppm based on the total weight of 
the polyester; 

(b) compounding from about 1 to about 99 weight percent of the polyester of 
step (a) with from about 99 to about 1 weight percent of a polycarbonate to fomri 
a blend, with the weight percent based on the total weight percent of the blend. 

Claim 32 (original): The process of claim 31 wherein the titanium-containing 
compound of step (a)(ii) is present in an amount of from about 1 to about 20 ppm 
elemental titanium. 

Claim 33 (original): The process of claim 31 wherein the titanium-containing 
compound of step (a)(ii) is present in an amount of from, about 1 to about 1 5 ppm 
elemental titanium. 

Claim 34 (original): The process of claim 31 wherein a pre-polycondensation 
phosphorus-containing compound is added to step (a)(ii) in an amount of from about 1 
to about 150 ppm elemental phosphorus. 

Claim 35 (original): The process of claim 31 wherein the diacid comprises from 
about 80 to about 100 mole percent terephthallc acid, isophthalic acid, or mixtures 
thereof and the diol comprises from about 40 to 1 00 mole percent 1 .4- 
cyclohexanedimethanol and about 0 to about 60 mole percent ethylene glycol, based on 
100 mole percent diacid and 100 mole percent diol. 



A-8 



PATENT 

Docket: 71553 US02 

Claim 36 (original): The process of claim 31 wherein step (b) a post- 
polycondensation phosphorus-containing compound is compounded with the polyester 
and the polycarbonate at an amount of from about 0.1 to about 0.35 weight percent 
based on the total weight percent of the blend. 

Claim 37 (original): The process of claim 31 wherein step (b) a post- 
polycondensation phosphorus-containing compound is compounded with the polyester 
and the polycarbonate at an amount of about 0.05 to about 0.15 weight percent based 
on the total weight percent of the blend. 

Claim 38 (original): The themnoplastic composition of claim 37 wherein the post- 
polycpndensation phosphorus-containing compound is distearyl pentaerythritol 
diphosphite. 

Claim 39 (original): A process for preparing a thermoplastic composition 
comprising the step of compounding: 

(a) from about 1 to about 99 weight percent of a polyester comprising: 

(i) an acid component comprising repeat units from about 80to 100 
mole percent terephthalic acid, isophthalic acid, and mixtures thereof, 
based on 1 00 mole percent acid component; 

(ii) a diol component comprising repeat units from about 40 to 1 00 

. mole percent 1 .4-cyclohexanedimethanol and about 0 to about 60 mole 
percent ethylene glycol, based on 100 mole percent diol component; 

and 

(iii) residues of a titanium-containing catalyst compound in an amount 
. of from about 1 to about 20 ppm elemental titanium, a pre- 

polycondensation phosphorus-containing compound in an amount of from 
about 1 to about 100 ppm elemental phosphoms . and optionally, an ester 
exchange catalyst in an amount of from about 1 to about 1 50 ppm of an 
active element utilized when the acid component is derived from a diester 
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of the dicarboxylic acid, with ppm based on the total weight of the 
polyester. 

and 

(b) from about 99 to about 1 weight percent of a polycarbonate. 

Claim 40 (original): The process of claim 39 wherein the polyester comprises 
from about 95 to 100 mole percent of terephthalic acid, from about 58 to about 66 mole 
percent 1 .4-cyclohexanedimethanol and from about 42 to about 34 mole percent of 
ethylene glycol. 

Claim 41 (original): The process of claim 39 wherein the polyester comprises 
100 mole percent 1 .4.cyclohexanedimethanol. from about 22 to about 30 mole percent 
isophthalic acid, and from about 78 to about 70 mole percent terephthalic acid. 

Claim 42 (original): The process of claim 39 wherein the titanium-containing 
compound is present in an amount of from about 1 to about 15 ppm elemental titanium. 

Claims 43-45 (canceled) 
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AMI NOSI LANE 

network form. Aminoresins are imporiant commercial 
Simers being widely ascd as thermose.tmg plastic 
SSa?dlaUa.ingresins,incoatingsandv^^^^^^^^ 
«nrf Is textile fespecially cotton textile) finishes. The most 
i t nt' y^^c u4-formaldehyde and melarnme- 
foSnaldehyde polymers. Of lesser importance are benzo^ 
gZamine-formaldehyde. aniline-forma dehyde and 
urea-formaldehyde resins such as th'ourea cyclic 
ureas. e.g. ethyleneurea. and dicyanamide-formaldehyde 
resins The initially formed polymers are often condensed 
merhylol derivatives of the amin« or am.des w^t"^ 
methylene bridges (in urca-formaldehydes andM ^^^^^^ 
methylene bridges, as in melammc-formaldehyde^ The 
prcpolymer. after fabrication, may then be crosshnked to 
form a network thermosct plastic product. 

AMINOSILANE A silane coupling agent containing 
amino groups. Examples include y-aminopropyltri- 
m«hoxysilane and N./KaminoethyD-y-am.nopropyl- 
trimethoxysilane. 

AMINOSUCAR A monosaccharide (or sugar) or 
monosaccharide unit in which a hydroxyl group has been 
replaced by an amino group or by an N-aceiyl-ammo 
Erouo (-NHCOCH3). In their nomenclature the ammo- 
sugars are formally regarded as being formed v.a the 
deoxysugar. Thus common naturally occurrmg examples 
(mostly in animals and fnicro-organisms) are D-giucos- 
amine (or 2-deoxy.2-amino-D-glucose). D-galacto« 
(or 2-deoxy-2-aminq-D-galactose) and its acetylatcd 
derivative sialic acid. 

IKor cH)AMIN0UNDECAN01C ACID Alternative 
name for 1 l-aminoundecylcnic acid. 

iHor a^)AMINOUNDECYLENlC ACID (I Hor o-) 
Aminoundecanoic acid) 

H,N(CH,),oCOOH M.p. 187-191»C 

The monomer for nylon 11. Obtained from castor oil by 
methanolysis to methyl ricinoleate, which is pyrolysed 0 
methyl undecylenate; the hydrolyscd ester is convened o 
ll-bromoundeeylenic add. which is finally reacted wi h 
ammonia to give the desired monomer. Polymensed to 
nylon 1 1 (together with about 05% lactam m equilib- 
rium) by heating at about IIS'C. 
AMMONIA CELLULOSE Alternative name for cel- 
lulose III. 

AMORPHOUS DEFECT A disordered region either 
within, or on. the surface of a ^^rstal; of ny^ified 
structure, but intermediate between the well-defined line. 
e.B. dislocation, or point defects and the amorphous phase 
- structure. Postulated in order to account for the large loss 
. in cryslallinity on introduction of small amounts of 
comonomer (or, other structural impurity) into the 
polymer chains. 

AMORPHOUS ORiENtATION The component of 
the overall orienution due to the amorphous regions in a 



polymer. There will similarly be an a^no^ho^s ^^^^^^^ 
Sent to each anisotropic property, e.g. b«refnnger^Mjhe 
Amorphous orientation function may be determmed by 
ZZd dichroism. laser-Raman scattering or dye-doped 
polarised fluorescence. 

AMORPHOUS POLYMER A polymer in which the 
mSarchains exist in the random coil conforma uon; 
'! .h^r^ K no rcRUlarity of structure, there is no 
aS. So^e poU-hich a. nominally am^^ 
Dhous may have some short-range order. Use of he erm 
often imSes that the polymer is amorphous in he solid 
St e Se polymers are usually amorphous i" solut.on or 
meU An irregular conformation is adopted if the 
L^ture of the polymer is '^-^^^oZ 
auctic polymers, random copolymers and thcrmoset 
nolySers cannot crystallise due to molecular .rregulanty 
Xni are amorphous. Even regular pjj^crs wh.^^^ 
normally crystallise, may often be quenched from the melt 
iate to S amorphous state. Amorphous polymers 
«hihit a strone T . often with additional lower tempera- 
ut,^uS,^ansitions.Ifnon-cro.linked.*^^ 
r^^e readily soluble than crystalline polymers. They are 
Z^ally isotropic (unless oriented) and homogeneous. 
Shcy do no'; contain crystals to s^^ 
also transparent. 

AMORPHOUS REGION A region in a crystalline 
poWmer sample which has not crystallised and therefore 
?n which the polymer chains exist in the random coil 
Ltltion.Llhere the polymer isamo^^^^^^^^^^ 
crystallisation is limited in a crystal ine polyme , 
Sphous regions arc always present. typ.ca"y a« oun - 
Tg for 10-70% of the material. Thus the whole sample 
iSav^ as a 'composite' of amorphous and crystalline 
Symer. Both regions contribute their characteristic 
^^^L to the overall behaviour, with the amorphous 
regions exhibiting a T,. 

AMORPHOUS SCATTER the X-ray scatteritig pro- 
Iced by an amorphous polymer or region, consisting of a 

few diffuse halos. Although no short- or 'o^^^^r^" 
of a crystalline kind exists, a short-range orderof themos 
probaWe distances between neighbouring atoms doe 
Sist This is often expressed in terms of the atomic radia 
?Stion function, obtained from the expenmental 
scattering curve. 

AMOSITE A fibrous, amphibole asbestos of structure 
MeFe.r(0H)Si40.,], (similar to crocidolite). containing 
ThKropirtio^^ than anthophyll.te. Forms 

fibrSa tensile strength of about 2GPa and a tensile 
moTurus of about l50GPa.typically 60-100 nm wide and 
with good acid resistance. Sometimes used as a filler in 
polypropylene. 

AMPHIBOLE A naturally occurring crystalline sili- 
. otK With a ladder polymer structure consistmg of two 
SLinsof alternatingSiOl- tctnf cdra^The^^^^^^^^ 
chains are bonded to each other through planes of 
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CRYSTAL BRANCHING Alternative name for 
branched crysul. 

CRVSTAL-CRVCTAL TRANSITION The transfor- 
mation of one crystal structure of » P^'J^" »° 
fcrent structure. It usually results from a change m 
temperature, as a result of different structures bcmg stable 
at different temperatures. Few examples are known m 
polymer crystals, but they include poly-(butcne-l) and 
polyteirafluoroethylcne. 

CRYSTALLINE ORIENTATION The component of 
the overall orientation due to the crystalline regions of a 
oolvmer. Characterised by its orientation funcUon,;.^., 
describing orientation of the crystallite ax.s with 
reference to some fixed direction, often the d.rccuon 
of deformation (machine direction). The angle between 
the two is the crystalline orientation angle, and since 
there are three crystallographic axes there arc three such 
angles («. IS, s). and therefore three d.stnbutions 
f =(3cos»o- 1)/2 and similarly /, and any two of 
which may be independent It is determined by intensUy 
measurements of the Debye-Scherrer arcs m w^e an^e 
X-ray scattering. The separate reBecUons of each Miller 
hkl plane give a cos^*«, term from which cos a. etc. 
may be calculated. 

CRYSTALLINi; REI.AXATION A relaxation, with 
its accompanying transition, associated with the crys- 
talline regions, i.e. the lamellae, of a polymer. The most 
mportant relaxation, the primary relaxation. « mdtinfr 
Sometimes, in addition, a crystal-crysta relaxation and 
transition are observed, as with polyisoprenc and 
"rafluoroethylene. CerUin secondary transjUons 
Lalsosometimesobseryed. such aspremeling and eve^^^ 
lower transitions. These may be idenUfied with parfcub 
molecular processes, especially where cons.derabte 
morphological informationisavailable. as IS thecase with 

^l7ethyl«e. Such processes include sjorl- range co- 
Vrative chain motions (similar to 'hpse found in 
amorphous regions), motions associated with defects and 
with chain folds and interlamellar shear. 

CRYSTALUNITY The long-range (hundreds of 
an^trJms) regular ordering of atoms or molecules in_umt 
celb on a three-dimensional crystaUme lattice. Non- 
^ yn^eric soUds are essentially 100% c^^^^^^^ 
Soljmers only crystalUse if the n.ol««ul« have «gula 
Structures and then only do so to » 7»«J "j^^e^'f 
extent of crystallinity is often called 
crystallinity (or merely crystaUimty) and »s typ,<^lly 
So%. m remaining material is nmdon^y^^^ 
(amorphous), the polymer chains bemg randomly co^ed^ 
?re degree of c^stallinity reaUsable decreases wrth 
incrtasinVtructuralirregularity(e,g.au«:U«ty.b^^^ 
of the pbW ^^ries with crystalhsauon eondiuons. 
ThusaLtic polymers arc usually completely amorphous^ 

whereas 100% crystalUne single crystals can be grown 
u5 r «rtain spedal conditions. At the molecu ar level 
SL cS^truS^ is characterised by wide angle X-ray 



CRYSTALLITE 

diffraction. However, the polymer crystals (or cnrstallites) 
are very small and aggregate usually in an ordered fashion 
to produce different supermotecular morphologies, eg. 
fibrils and spherulites. rrystnllinitY has a profound effect 
on pnl vmer properties. «nedallv the mechanical prop- 



-:M !:r «ince »k the rry^tMat, the polymer molecules are 
n,n,« ti ghtly and c ^-nl y P'cked man iiTamorphous 
regions andjiencem ten^^ hifiher. Thus 

7^ A.r.r.^ ,^ ^ crystallinity mcr f-ases. so do the moduh. 
sTimiiryi^idl^ ^ '"""'^ strenethsTtordness. density and 
softening points. 

CRYSTALLISATION The process of formation of 
crystalline material from a disordered aggregate of 
molecules. This may result from cooling a melt to below 
the polymer crysUUinc melting temperature (rj (melt 
crystallisation) or from cooling or evaporatmg a solution 
(solution crysullisation). Polymer melt crystall|saUon 
requires considerable supercooling typically about 30 K. 
As the temperature is reduced the rate reaches a 
maximum then diminishes as the melt viscosity increases. 
Eventually the freezing of molecular motions (below 
the glass transition temperature) prevents any further 
crystallisation. Rapid quenching of a melt may prevent 
any crystallisation occurring. The degree of crystaUimty 
achieved thus depends on the cooling conditions. 
Crystallisation may also be induced m the solid state by 
orientetion or by annealing. 

The progress of crystallisation may be followed by 
dilatometry, microscopic observation of spherulite 
growth, wide angle X-ray diffraction or differratial 
Lnning calorimetry. The rate-time plot is usuaUy S- 
shapcd. Both primary and secondary crystaUisaUon 
stages may be observed. Analysis of the kinetics of 
crystallisation often follows an Avrami equation and 
yields information on the mcchamsm. especially nucle- 
ation. Nucleation is either heterogeneous due to the 
presence of impurities, of partially ordered polymer or of 
deliberately added nucleating agents or it may be 
homogeneous, which arises from the random aggregation 
of polymer molecules to form an ordered region which 
subsequently grows. 

CRYSTALLITE The name given to the crystals present 
in a crystalline polymer, which, in contrast to non- 
polymer crystals, are so small as to observable on y 
with an electron microscope. Typical sizes arc 10 to 
IS - cm. Invariably they are of lamellar habit (lamellae 
which aggregate such that each crystallite is rdated to its 
Sbour. e g. linearly as in fibrils. The earher fnnged 
mi«Ue model of a partially crystalline polymer was later 
"pTaad by the idea of highly disordered crystallites (as m 
tS pTracistalline model). The demonstraUon of chain 
fowL in polymer single crysUls then led to the current 
S^ fj^t crystalline polymers consist of aggre^ted 
ra^llae. whose thickness of about 100 A (measured by 
on diffraction) is niuch l«s than the polymer 
molecular length (thousands of Jngstroms). The mole- 
cules must therefore lie across the thf ne« of toe 
lameUaeandbefoldedatthe8urface.Thechamfoldsmay 



